The effect of protein depletion on the rate of protein synthesis in rat liver.
In order to understand the mechanism of decreased protein synthesis in the liver of rats fed a protein-free diet, the average polypeptide chain assembly time (tc) was measured by the method of Mathews et al. (J. Biol. Chem. (1973) 248, 1329). For rats fed a normal diet, tc in liver in vivo was 1.28 min. A 10-day period of protein depletion led to a value of tc = 2.08 min, corresponding to a 38% depression in polypeptide elongation rate. Protein depletion caused an extensive breakdown of hepatic polysomes and refeeding of a complete mixture of amino acids resulted in rapid recovery of polysomal profile. But tc in the liver of the refed animals gave still depressed value of 1.95 min. The amount and size distribution of poly(A)-containing mRNA in the liver, as determined by [3H]poly(U) hybridization, were the same for normal and depleted groups. These results suggest that both initiation and elongation steps of protein synthesis are depressed in the liver of protein-depleted rats. Refeeding of amino acid mixture rapidly restores initiation but not elongation activity.